Absence of Msx2 does not affect cardiac conduction or rescue conduction defects associated with Nkx2-5 mutation.
The transcription factors governing embryonic development of the AV conduction system are largely unknown. Heterozygous mutations of the cardiac transcription factor Nkx2-5 cause AV conduction defects, which are associated with anatomic hypoplasia of the conduction system. In situ expression patterns of Msx2 in the mouse and chick embryonic heart have suggested a developmental function for this transcription factor. Homozygous Nkx2-5 knockout mouse embryos express Msx2 ectopically throughout the myocardium, suggesting Msx2 affects conduction system development through a transcriptional cascade starting with Nkx2-5. Several observations support a model in which Msx2 negatively regulates formation of the conduction system and inappropriate Msx2 up-regulation causes the conduction defects associated with Nkx2-5 mutation. We obtained surface ECGs and performed intracardiac electrophysiologic studies in Msx2 knockout mice and in Nkx2-5 wild-type and heterozygous null mutant mice in an Msx2 null mutant background. Msx2 null mutant mice had normal cardiac conduction and no increased vulnerability to inducible arrhythmia. Absence of Msx2 did not alter the conduction defects observed in heterozygous Nkx2-5 knockout mice. Msx2 likely does not contribute to development of the conduction system. Abnormal Msx2 expression likely does not cause the AV conduction defects present in Nkx2-5 knockout mice.